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Abstract

non-relativistic form factor, strongly coupled with the me-

son field (PS(PV)-variant of meson theory).

The fundamen-

tal results that can be obtained for a nucleon without gl-

vestigations (Referat Zhur Fizika, 1957, 173, 17h).
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(in the non-relativistic approximation).

An approximate method, based on the expansion of the solu-
tion in powers of the reciprocal of the nucleon mass, ma-
kes it possible to find the magnetic moment of the nucleon
in the approximation of the limit of strong coupling.

For the proton and neutron the result is the same and the
only difference 1s in the sign. This circumstance indica-
tes that the theory cannot be corrected by taking into ac-
count the nucleon motion, and it is necessary to forego
the assumption of the limit of strong coupling.

The latter complicates the calculastion substantially.
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AUTHOR: Dykman, I.M. 109-12-8/15
\“_—\
TITLE: The Problem of the Supply Mechanism of the Activator Yapours

PERIODICAL: Rediotekhnika i Elektronika, 1957, Vol. II, No.l2,

ABSTRACT: N.D. Morgulis (Ref.l) suggested two mechanisms for the

Card 1/4

Py XmhA, L A7

to the Outer Surface of a Porous Metal-filn Cathode(lrcathode)
(K voprosu o mekhanizme postupleniya parov aktivatora k
vneshney poverkhnosti poristogo metallo~plenochnogo katoda)

op. 1525-1529° (USSR)

diffusion of barium through the pores of an I-cathode:
1) evaporation of barium from the dispenser into the pores,
and 2) migration of barium along the inner surfaces of the
pores. The problem is here investigated theoretically. It is
assumed that the pores in an L-cathode can be represented as
narrow, cylindrical tubes, having a length | and a diameter a
(such that a «& 1), and that the mean free path of the atoms
A& | . The system under investigation is shown schematically
in the figure on p.1526. For the purpose of enalysis, it is
also assumed that an atom, after its collision with the wall of
the tube, is attached to the wall for a time T ; 1in general,
is a function of the surface concentration n of the
activator. The equilibrium of the system, taken over a surface
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The Problem of the Supply Mechanism of the Activator Vapours to the
Outer Surface of a Porous Metal-film Cathoce (L—cathodeg

element ddo at a point X, of the tube can be described by:

do do dt =[ A+B+ & (D L‘n) - 21 do dt (1)
dt dx ox T

where Bdcodt is the number of atoms impinging on the element
dco due to the evaporation from all the remaining elements of
the tube surface (see £ig. on p.1526). The term:

a(p 2
dx ax )

where D 1is the surface diffusion coefficient, determines
the change in the concentration n and the term:

n
-’E ddodt

denotes the number of the atoms evaporating from the element
Card2/4
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The Problem of the Supply Mechanism of the Activator Vepours to the
Outer Surface of a Porous Metal-film Cathode (I~cathode)

dco during a time interval dt . In the equation, it is also

assumed that the vapour pressure of the activator in the regions
close to the emitting surface is much lower than the pressure
in the dispenser. Solution of the above equation shows that
the current through a tube (representing a pore) consists of
three components: 1) i which represents the current through
the gas phase; 2) is #hich is the migration current, ang

3) i3 which is the current due to the atoms proceeding directly
from the dispenser. Normally, 15 can be neglected, in which
case il is the Knudsen-type current and the total current

can be expressed by:
8rr B

i= a8’ - 211 aDp (10)

3
so that the relation between il and 12 is expressed by :

Card 3/4
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Outer Surface of a Porous letal-film Cathode (L—cathode?

i, 4 &
o (12).
i, 3 Dt

The process of,the aetivator vapour supply can be more
accurately described by assuming that the diameters of the
tubes representing the actual pores of the cathode are dis-
tributed about an average diameter a, according to the

probability function expressed by Eq.(13). 1In this case, the
average Knudsen current component IK and the migration current

componen’s I, are expressed by Egs. (14) and (15) and their

ratio is given by Eq.(16). The author expresses his gratitude
to Corresponding Member of the Ac.Sc. Ukrainian SSR K.D.
Morgulis for suggesting this subject and discussing the results.
There are 1 figure and 4 references, 2 of which are Slavic.

ASSOCIATION: PhHysics Institute AS Ukralnian SSR, Kiyev
(Institut fiziki AN USSR, g. Kiyev)

SUBMITTED: June 21, 1957

AVATILABIE: Library of Congress
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Pr - 2343
On the Theory of Exitons in Ion Crystals.

of the electrons or holes respaectively, n - refraction index of
the crystal, ¢ .- constant of the theory of the polarons), exitons
of two types may be produced in the crystals: the exitons of the
first type do not polarize the crystal in the center and their
shifting in the crystal have no connection with the inertia of the
ions, Such exitions have a hydrogen-like absorption spectrum
congisting of narrow lines, and are cailed "non-polarizing"” exitons.
The exiton of the second type - the polarizinz exitons- enter
esgentially into interaction with the ions of the crystal lattice,
Polarization exitons result only if the energy level is lower than
the corresponding level of the nen-polarizing electron,

If the effective radius of the electron and the hole is smaller
than the lattice constant, the applicaticn of ths macroscopic
method of computation is no longer justified. In this case
polarizatlon of the crystal has to be determined by detailed
computations taking account of the microscopic structure of the
crystal. This is true especially for exitons in alkali-halide
crystals. If polarized exitons are produced in a erystzl. the latter
may be localized at any point of the cryatal. In conclusion the
effective mass of the exiton in alkali-halide crystals is evaluated.

Card 2/3 (¥o illustrations),
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ASSOCIATION: Physical Institute of the Academy of Science of the Ukrainian
S.S.R.

PRESENTED BY:
SUBMITTED:
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AUTHORS: Deygen, M. F., Dykman, I. M., Tolpyeo, K. B. 57-27-7-U40/%0
TITLE: All-Uniom Conference on the Theory of Semiconductors

(Vsesoyuznoye soveshchaniye po teorii poluprovodnikov).

PERIODICAL: Zhurnal Tekhnicheskoy Fiziki, 1957, Vol. 27, lr 7,
pp. 16281642 (USSR)

ABSTRACT: The conference tnok place in Kiyevw on QOaztober 0-13, 1956.
40 lectures were held. They comprised the following branches
of knowledge: multielectron-theory of the zolid body,
exiton-processes in gemiconductors, interaction between
current-carriers and lattice, theory of the polarons, theory
of the local states of the electron in semiconductors, zonal
structure of the semiconductors, magnetic sroperties of the
semiconductors, phenomenological theory of the gemiconductors.
There are 16 references, )12 of which are ijlavic.

SUBKITTED: Decenber 20, 1956
AVATILABLE; Library of Congress

y 1. Conferences-Theory of semiconductors-Kiyev 2, Semiconductors~Theory
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AUTHOR: _Dylman, I.1, 57-8-13/36
TITLE: THe "Spuren” Method in the Problem of Exiton (Metod shpurov
v zadache eksitona)
PERICDICAL: Zhurnal Tekhn.Fiz. 1957, Vol 27, Nr 8, pp 1731-1743 (USSR)
ABSTRACT: Exitons in ion-crystals are investigated by means of the "Spuren"

method. The interaction between electron and hole on the one hand
and lattice oscillations on the other are regarded. The energy of
the basic and that of the first excited level of the system are de-
termined with an exactness of up to the members of the second
least power. The dependence of the energy of the basic state on
the temperature is showm. The author shows that the change of
energy at low temperatures is determined first of all v the de-
crease of the interaction of charged particles with the field

of polarized osoillations in the case of a rise of temperature
and not by the inorease of kinetic energy. In order to express
the progressive motion of the exiton its effective mess is cal-
culated. There are 14 Slavic references.

ASSCCIATICH: Institute for Physics of the Academy of Sciencesof the Ukrainian
SSR (Institut fiziki AN USSR)

SUBKITTED: February 25, 1957

AVAILABLE: Library of Congress
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AUTHORS: Giasaan, fu. M., Dylkaan, I. M., Strel'tsova, Yu. 4., 20_117_5-29/5h
e —
TITLE: The Antagonism of Ions in the Coagulation of Lyognoue S¢ls by
Blectrolytes (Ob antagonizme ionov pri koagulyat:ii liofobnyxh
zoley elektrolitami).

PERIODICAL: Doklady AN SSSR, 1957, Vol. 117, Nr 5, pp. 829-832 (USSR)

ABSTRACT: In a preliminary paper of the suthorsg (reference 1) it was shown,
that on the coagolation of lyophobe sols by a mixture of two
syu.etric elecctrolytes of the type 1 - 1 +2 -2 the synergisn.
effect must be taken into consideration almost in the whole range
of their concentrations. At the same time the suppositiun wau
pronounced, that in the casc of a diflering cocmposition of.- the
clectrolytes the compuations may furnish quite different resaits.
The present investigation is destined to examine the correciness
of this assumption. The authors conducted computations analoguaus
to the ones mentioned in the preliminary paper, especially for the
case of the coagulation of a sol by a mixture of electrolytes of
the type 19 - 2 + 2 - 2, At first a differential equation for the
electrolystic potential in an arbitrary point of the solution is
given., This potential ¥ is then, for the sake of convenience, re-
placed by a diuensionless potential, Besides, the sol is here sup-
posed to be strongly charged. The whole range of the possible con-

Card 1/2 centrations ny and np is of identical interest for the problenm
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JLlectrolytes,

PRESENTED:

SURTITRED

Card 2/2

investigoted nere. The purameter n, 18 here considered to be in.
finitely sunll, and it is sut'ficient to break off the geries ex-
pangion with respect to ny after the first term. Then formulae core
responding to this approximetion ave written down. The course of
the coupatation is followed step by step and shows the qubsejuent
results; The rules of the coagulation of lyophube sols by wixture
of electrclytes of ithe type 1 -~ 1 42 -2 and 12 -2 +2 - 2 are op-
pused to each other in a yualitative sense. In the rirst case the

synergism is substantiated theoretically und in the second case

the theory leads to a sharply pronounced antagouisn. In the co-
agulationr of lyophobe colloides there nust be distinguished two
t/pes of antagonisug: 1) An antazonizm connected w ith the compet -
ition four Lhe adsorption pluces on the surface of the colloidal
part_cles, 2) An antagonism caused by the electrostatic intergetion
of the ions in the volume of the solution and in the electric

field of the colloidal particles. There arve 3 references, 2 of
which are Slavic.

Junelo, 1957, by P. A. Rebinder, Acacemician

J.oee 7, 1957
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AUTHORS: Dykman, I.. and LZaplunova, Ye.I. sov/ 5-8-2/

TITLE: ~The Role of Colloidal Particles in the Electric
Uonductivity and Thermal Emissivity of Semi-conductor
Cathodes (O roli kolloidnykh chastits v elektroprovod-
nosti i termoemissii poluprovodnikovykh kztodov

PERIODICAL: Radiotekhnika i Elektronika, 1958, Vol 3, nr 3,
pp 990 - 999 (USSR)

ABSTRACT: 1In 1954, Ortusi (Ref 7) put forward the hypothesis that
colloidal particles of metallic barium can exist in an
oxide cathode after its activetion. These particles
are formed in barium oxide in the vicinity of certain
negatively-charged centres which attract oxygen
vacencies. The presence of colloidal particles affects
the characteristics of electron conductivity and
thermionic emission of the cathode and it is therefore
of interest to investigate the electrical properties of
a semi-conductor which has an excess of metallic atons
which can be either in the atomic or colloidal phase.
It is assumed that a semi-conductor cathode contairns
Y. excess mebtal atoms in a unit volume and that

Cardl/? is independent of temperature. ' R
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tHe Role of Colloidal Particles in the Electric bonauct1v1ty and
Thermal Bmissivity of Semi-conductor Cathodes

At a glven temperature the number of ztoms in the
atomic phase 1is 11 and in the colloidal is A -

In a thermo-dynamic equilibrium, the chemical potentizls
of both the phases By and By should be equal. It is

necessary to determine the magnitude of by OT hy . Tlhe

metaliic atoms contained in the interstices of the crystali-
inz latticecan be regarded as a system of hermonic oscill-
ators, whose energy is expressed by Eq.(1l), where HO

is a constant corresponding to the minimum energy, w 1is
the frequency of oscillation of an atom and m is the
mass of an atom. The free energy of the atoms is given
by Eq.(2), where Ny 1s the concentration of the inter-

stices and Z ig given by Eq.(3). The chemical potential
By is given by:

Card 2/7
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The Role of Colloidal Particles in the Klectric Conductivity and
Thermal Bmissivity of Semi-conductor Cathodes

. 3
kT
oL M ~ _HofT by - Ry ,
ky = —== = kT lnfe —_ e (4)
X, W) R,

For finding By, 2 colloidal particle is regarded as a

part of the cryztal lattice of the metal. The free energy
of the particle can be described by Ea.(5). If it is
assumed that the number of oscillation branches is three,
Eq.(5) can be written as Bq.(7), from which it follows that
L, 1is given by Eq.(8). By comparing By and B, , the
equilibrium concentrition of the atomic metal is expressed
by:

R, -—2 9 ,

1 4 yeb/KT

Card3/? wher“e & and y are given by Bgs.(10). For the case of
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The Role of Cclloidal Pzrticles in the Electric Conductivity zrpd
Thermal Emissivity of Semi-conductor C:thodes

anionic vacancies in the cathode, the free encrgy is
expressed by Eq.(11), where p is the nusber of colloidel
particles in the interstices of the lzttice and \IJO is

the free energy of an ideal lattice which can be expressed
by Bq.(12). If eecl colloidal particle loses s ators
by evaporation, 1ts free energy is expressed by Eq.(14).
On the other hand, the free energy of a latticewith sp
anionic vacancies is exprescted by Eq.(15). The full, free
energy of the system is given by Eq.(17). Fron the
condition of minipum, free energy, it follows thet the
number of vacancies sp 1is expressed by Eqg.(18), wlere
Y, 1is definec¢ by Eq.(19). Comparison of Eqs.(9) snd (13)
sh%ws that both the types of the variumdistribution iu the
cathode lead to the same distribution law for the ssonmic
particles. If the cathode contains both the atomic and
colloidal phases simultaneously, each of these can act as
an electron donor. In the state of equilibrium, tle
system can be characterised by a comson ckemical poterntisl
L . This can be found from the condition of the neutralit:
Crrd4/7 of the system, which is expressed by:
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30V/105-3-2-2/28
The Role of Colloidal Particles in the Electric Conductivity and
Thermal Emissivity of Semi-conductor Cathodes

e-|
S W
n_ = Q_eu‘ «T :—-—;'.._e_.__._ + g_ D (20)
e~} e,
1+Q§T

vhere Q_ 18 the number of states in a zone, e is
- N/

an elementary charge, is a multiplier functionally
related to the valency of the donors eand q 1is 2 positive
charge on a colloidal particle. The charge ¢ can he
expressed by Eq.(21), where r is the rodius of &
colioidal particle and N is the Fermi level of a non-

charged particle. From Egs.(20) and (21), the final

expression for ¥ 1is in the form of Bq.(22). Tie formuls

was used Lo carry out some numerical calculationg and %o

plot a rumber of graphs. The velues of p for v.rious

5, € and U are shown in the table on vhile the
Card5/7 ’ 0 P 995,
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The Role of Colloidal Particles in the E
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SOV{lO -3-8-2/18 .
ectric Conductivity end

curves illustrating temperature denendence of L are
given in Figure 1 (Curves «, a, B and D). Thz ahove
theoretical results can be extended to include th= case
of the semi-conductors containing an admixture of
“foreign" colloidal particles. It is shown that, in this
case, the concentration ¢L]_ is expresced by Eaq.(26).

All the above .calculations were carried out for the
temperatures and the concentrations at which the number

of the colloidal particles was comparatively large and it
was therefore possible to assume a uniform potential
inside the cathode. In cases where the number of colloidal
particles is small, the distribution of the potential
inside the cathode, for a given colloidal particls, is
variable and can be found by solving a Debye-type equation.
If a colloidal particle is in the vicinity of the surface,
the variation of the potential along the surface corres-—
ponds to the change of the work functions. On the other
hand, a dounor-type particle leads to the appearance of
regions having a reduced work function. An acceptor-tyve
particle at the surfzce leads to the appearance of regions

APPROVED FOR RELEASE: 08/22/2000 CIA-RDP86-00513R000411730007-8"
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Tre Role of tColloidal Particles in the Electric Conductivity snd

Tiernal

Enissivity of Semi-conductor Cathodes

with an incrcased work function. From this, it is nossible

to conclude that the presence of colloidal particles may be
one of the cnusas of the spot-like siructurs of the actual
oxide cathodes. The authors express tleir appreclation to
Correspounding Member of the Ac.Sc. Ukrainian SSR, N.D.
Morzulis, for his interest in this work and for useful
discussions. The authors also thank their senicr collzboratoxy
K.B. Tolpygo, for a number of valuable remarks. There are

@ figures, 1 teble and & references, 7 of which are Za:-lish
and 1 French.

ASGOCIATION: Institut fiziki AN USSR, Kiyev (Institute of Prysics,

Ac.Sc. Ukrainian SSR, Kiyev)

SUBLIITTED: January 29, 1958
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1. Semiconductors--Electrical properties 2. Semiconduciors--Elec~r
tro trangitions 3. Semiconductors--Mathematical analysis
4. Oxide films--Electrical effects
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69-58-2 -4/23
AUTHORS ¢ Glazman, Yu.M.; Dykman, I.M.; Streltftsova, Ye.A.
TITLE: The Coagulation of Lyophobic Sols by the Action of Electro-

lyte Mixtures. Communication 2. (0 koagulysatsii liofobnykh
zoley pri deystvii smesey elektrolitov. Soobshcheniye 2)

PERIODICALs Kolloidnyy zhurnal, 1958, Vol XX, Nr 2, pp 149-158 (USSR)

ABSTRACT: During coagulation of lyophobic sols, caused by the mixture
of two symmetrical electrolytes of the 1-1+2-2 type; & syn-
ergetic effect takes place within their concentration range.
The action of these two electrolytes is accompanied by tweo
contradicting factors, Synergism is caused by the addition
of the electrolyte and is connected with the compression of
a diffused ion atmosphere. A tendenoy toward antagonism is
caused by the screening of the antiions of the electrical
field., Electrolytes of the 15-2+2-2 type have also been
considered., The principal difference of the two types con-
gists in the fact that the side ion of the first of the two
electrolytes is bivalent. The theoretical calculation indi-
cates antagonism,ehareas in the 1-1+2-2 type it indicates syn-
ergism. There are two types of antagonism during the coagu-

Card 1/2 lation of lyophobic colloidst 1) the antagonism between
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69-58-2 -4/217

The Coagulation of Lyophobic Sols by the Action of Electrolyte Mixtures.
Communication 2

coagulating ions associated with competition for the sites
of adsorption on the surface of the colloid particles: 2)
the antagonism due to the mutual electrostatic interaction
of the ions in the bulk of the wolution and in the electric-
al field of the tolloid particles. .

There are B reterences, 6 of which are Soviet, 1 French and

1 German.
ASSOCIATION: Kiyevskiy tekhnologicheskiy institut l¥gkoy promyshlennost:
(Kiyev Technological Institute of ~ Light Industry)
SUBMITTED: February 23, 1957
1. Chemical compounds-~Coagulation 2. Elec&rolytic compounds
--Applications
Card 2/2 .
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AUTHORS: Dyknag, Jenlica.Zaslavekaya, I. G. S0V/57-23-9-15/33

TITLE: Excitons in Ionic Crystals With Intermediate Binding (Eksitony
v ionnykh kristallakh pri promezhutochnoy svyazi)

, Vol 28,
PERIODICAL:  Zhurnal tekhnicheskoy fiziki, 1958/ Kr 9, pp. 1959 - 1965 (USSR)

ABSTRACT: Quite recently a method for the investigation of a system
of electric charges in ionic crystals with intermediate
binding was suggested by Buymistrov and Pekar in referernce
6. Among the methods found in publications of the inves-
tigation of intermediate bindings this method proved to be
the best when applied to polarons. In this paper the method
is applied to excitons. The encrgy level of the system is
reduced at all values of the crysial parameters as compared
to the hydrogen-like level of ithe exciton. The energy de-
creases lineraly with n2c due to the interaction with the
lattice. PFrom certain levels this dependence can be more
pronounced. n denotes the refraction index, and

c = —lE— - —l s where £ denotes the dielectiric constant., The
n &
Card 1/2 two types of excitons resulting from the work reported in
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Excitons in Ionic Crystals With Intermedinte Binding SO’J/57-§3-9-15/55
reference 2, prove to be physically justified from the
viewpoint of a more general method, as limiting cases with
closely and loosely bound excitons. There are 1 figure and
7 references, 5 of which are Soviet.

ASSOCIATION: Institut fiziki AN USSR, Kiyev (Institute of Physics AS UkrSSR,
Kiyev)
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Dykman, I. lf., Tsertevedze, L. A. 507/56-34-5-39/61
—~—

Exiton Energie in Alkali-Halogern-Crystals (Energiya eksitona
shchelochno ~ galoidnykh kristallakh)

Zhurn:l eksperimentalinoy i teoreticlieskoy fiziki, 1958,
Vol. 34, MNr 5, pp. 1319 - 1321 (USSR)

I.M.Dyknan (Ref 1) developed a model of the exiton in alkali-
halogen~crystals., Even if the exiton funectiong are unknown this
model permits to compute the change in polarisation encergy of the
lattice, the half width of the bund of the exiton absorption

and its temperature dependence, the field mass of the exiten,

and of some other quantities. These quantities essentinlly are
characterized by the excited and not by the ground state of

the crystal. For the computation of the encrgy of the exiton
transition and of its probability, of the cross sections of the
transition of the exitons with various centers of admixvture etc.,
however, one must start from the eigenfunctions of the systenm

in the excited and in the zround state. The introduction of the

wiave functions 7 and 3 .2, of the ;round ctate and of the
2 excited -
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!

[}
excited state Tespectively into the Huniltonian of the systen
which deacrives all sorts of electrical Pair intcractiong
between the electrons ang the nuclei of tie crystul) Pernits
the computation of the energies E resp. E | of the groung

o excited

and of the exciteq state,respectively. Theip difrference detoraines
the energy of the exiton excitation ang can be transformed to

a8 form given expli:itly and explained. This eXpression wasg com.
puted Nuznerically for anllaCl crystal. After consideration of

the inertialegg polarisation of the eleetron shells of the ions
the valne AR = 7.5 eV for the energy of the exiton trangition

in NaCl is Obtained. Thiy value satisfyingly agrees with the
experizental value of ZL_E(AJ7,85 eV). Wity consideration of the
trnnslatory Syimnetry of the Problem the wave function ecan be

3et up in the foram

,:1/"2 . P> AL
o = N %exp(lk T 2)"e;:citc-'da

width is mueh smaller tian AE, There are § references, 4 of
4 L 1 I3
Cerd 2/3 whlch are Soviet,

For the width of the exiton zonas » formula ig Siven g well, Thisg

- 0411730007-8"
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ASSOCTATION: Thilisskiy gosudarstvennyy universitet (Tbilisi State University)

SUBLITIED: October 29, 1957

1. Electron transitions~-Analysis 2, Electron transitions--Energy
3. Alkale halogen orystals models—-Applications 4. Perturbetion
theory-~Mathematical analysis 5. Alkall halogen crystals--Excitation
6. Mathematics--Applications
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AUTHORS:  Yaail'yav, 4.7., votitova, WH!OWMNAYAL e, a.r. . :
Pervova, L.Ya. ang Tasnopol'skaya, A.A. :
TITLE: Interdepartmental Seminaron Cathode Rlectronics {The 11th i
Heoting)} (Hllhduvndonltnxmyy Seminar po katodnoy ’

’ eslaktronike) (1l-e zasedaniye)

PRRIODICAL, Radiotekhnika 4 elektroniks, 1939, Vol b, Ne g,
pp 731 - 732 (usan)

ABSTRACT: A meeting of the seminar took place on Deceaber 1, 1558
at the Institut radiotekhniis 4 elektroniki AN 53SH
: (Institute of Radio-engineering and RBlectronics of the
4 Ao.8c.USSR). During the mesting & papsars ware read.
Yu.G. Ftushinakiy read a paper entitled: "Kinetics of
the svrption of Oxygen on the Surface of Tungsten”.
The second PAper, by I.M. Dykman and 8,M, Pakar, '
dealt with "The AdmiXtUFs St8-qtract of Tenlconductors
in the Region of the Exciton Light Absorption®. The
paper by T.L. Hatokevich was devoted to "The Prablem of
the- Secondary Elactron Zam ion of Pine Films of a
Number of Organic Substancea™. Tne problem of "Surface
Cardl/2 Ionisation in a Strong Blectric Pield on a Surface with i

& Non-homogeneous VWork Punction™ was considered by
f E.Ya. Zandberg and N.I. Tonov, I.N. Bakulina and
P N.I. Ionov read a paper entitled "Determination of the
! Electron Attachment Energy and of the Potentiala of
Atoms by the Method of Surface Xonisation®. N.L. ; -
H TYasno ‘skiy and AP, Alekseyevndaalt with the probleam -
3 f_rm g8 of Steady~atate Currants Through a Dielectric
H Vhen the Current Carriers Are Intreduced Through One of the
; Contacts by Maans of Llectron Bombardment®. The lecture :
by D.A. Qanichev and K.Q. n discussed the following - -
"The Possibility of the Aaalysis of the Total-energy
Distribution of Rlectrons ;n‘. Quasi-epherical Condenser™,
' . The work by M.L. Xa itea, B,A__Fridridhov and A.B.Shul mes
: dealt with 'am Inves igation of the secondary electron
. eaission and the cha: acteristic energy losses of a number
of dislegtrics (gle &, aica, fluorfte and alkali-haloid
®monocorystals). z

R
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24(2), 24(4) S07/56-37-2-27/56
AUTHORS : Dykman, I.ﬂg&, Pekar, 5. I.
TITLE: Light Waves in Crystals in the Range of Exciton Absorption

and te Impurity Photoeffect

PERIODICAL: Zhurnal eksperimental'noy i teareticheskoy fiziki, 1959,
Vol 37, Nr 2(8), pp 510-521 (USSR)

ABSTRACT: The aim of this paper is to estimate the amplitude of all fivewmwe
types generated in a crystal in comparison to the amplitude
of the incident wave. The relations thus found are then used
for the determination of the intensity and the frequency de-
pendence of the impurity photoeffect, which in the range of
exciton absorption have geveral singularities, In the first
part the amplitudes of the electric field gtrength of the
waves are calculated which occur in a cubical erystal illuminat-
ed by monochromatic light. These caliculations may be simpli-
fied for the two following limiting cases: A) The absolute
values of the refractive indices n, and n_ of the transverse

Waves are considerably in excess of unity. The general formulas
found in a previous paper by S. I. Fekar can in this case be
Card 1/4 sinplified considerably, and they are also given explicitly.
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Light Waves in Crystals in the Range of Exciton Absorption and the Impuriity

Photoeffect

Card 2/4

An estimate is also made of the relative magnitude of the maves
generated in the crystal, The amplitudes of the two transverse
waves are considerably smaller than the amplitude of the in-
cident wave. The amplitudes of the longitudinal wave is of

the same order as the incideni wave if the incident angle ¢

is not too small. It appears that the longitudinal wave is
very intensive, dominating the transverse wave. B) In this

cage a)n/a% holds, the refractive index of the normal trang-

verse wave being much smaller than unity. The amplitude of

one of the iransverse waves becomes negligibly small, and

all properties of the (normal) transverse wave approximate

those following from the conventional electromagnetic optics

of crystals. The relative magnitude of the amplitudes of the
waves occurring in the crystal are estimated. If ln [A/sin ¢
holds, the amplitude of the longitudinal wave is of the same
order as that of the tranaverse wave investigated above. This
means that it may be several hundred times that of the incident
wave. If [n| < 8in@ the amplitude of the longitudinal wave
is in excess of that of the normal transverse wave. In a diagram
the frequency dspeéndence l E"/Ap] is shown. These approximations

APPROVED FOR RELEASE: 08/22/2000 CIA-RDP86-00513R000411730007-8"
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Light Waves in Cwystals in the Range of Exciton Absorption and the Impurily
Photoeffect

are true only for an absorption sufficiently weak so as to
justify a neglect of the imaginary part of n2. In the integrals
used herein, however, even a small imaginary part of n? is
esgential. In case A, where the amplitudea of the four irans-
verse waves are of the same order, the results found in this
study differ from ordinary crystal optics. In case B the normal
transverse wave has almost the same properties .as in ordinary
crystal optics. The energy flux entering. the .crystal, which
differs from zero, and which is connected with the energy
expended in photoionization, may be determined in the follow-
ing approximation, if the weak absorption .in_the crystal is
taken into account. In the folloming part the case of the re-
fractive index being equal for two waves with identical polari-
zation is digcussed. The two pertinent linear independent
golutions are written down. Both solutions represent waves
nith a zero group velocity. In the third section the frequency
dependence of the impurity photoeffect in the range of ex-
citon absorption is discussed. The authors express their

Card 3/4 gratitude to I, G. Zaslavskaya for carrying out fthe numerical
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Light Waves in Crystals in %the Range of Exciton Absorption and the Impurity
Photoeffect

calculations. There are 6 figures and 11 references, 8 of
which are Soviet.

ASSOCIATION: Institut fiziki Akademii nauk Ukrainskoy SSR
(Institute of Physics of the Academy of Sciences of the
Ukrainskaya SSR)

SUBMITTED: Mareh 10, 1959
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7.4300 (1035, //3?,//73) iéém{ggg%oz/oog/oze/ose
R6, 1632
AUTHORS: _Dykman, I. M., Tomchuk, P. M. \ \
s
TITLE: The Effect of the Electric Field Upon Zlectiron Temperature, '

Electrical Conductivityayand the Thermionic Emissionsy
Semiconductors. I. Atomic Semiconductors. Developmen of the
Method N

PERIODICAL: Pizika tverdogo tela, 1960, Vol. 2, No. 9, pp. 2228-2239

TEXT: An investigation is carried out of an atomic, unbounded,
homogeneous semiconductor with constant electron congentrution n in the
conductance band, with quadratic dispersion law &= p /m (¢ = energy,

p = pulse, m = mass of the electron). A field F is applied to the semi- ’
conductor in the direction of the z-axis. The distribution function

Sf(p)dp =n (13 in the steady state is obtained from the kinetic equation:
ge/9t = (3£/4%), + (88/3t), + @£/9t), + (Qf/gtb = 0 (2), which expresses

the change in f(ﬁ) under the action of the field F, the lattice vibration
C{_, the electron interactions e, and the scatteringJ by impurity ions.

Card 1/4
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The Effect of the Electric Field Upon Electron s/1e1/6o)éoz/oo9/oze/036
Temperature, Electrical Conductivity, and the B004/B056
Trermionic Emission of Semiconductors. I. Atomic
Semiconductors. Development of the Method

Equation (2) is solved by expansion in Legendre polynomials: £(3)

= f (p) + c081ﬁf1(p); (cos ¥= P,/P) (3). Por the individual terms of (2),
the expressions (4), (5), (7), (12) are written down, substituted into (2),
and thereby the system of equations: (STTBm/pZ)L [fo(p),fo(p)]

. i(SQ/lkTo)(g‘*/p?) £, + (mkT_/p)(a /dplg +(1/3)e F£, = 0 (16) and

8B [fo(P)af1(P)] - 2an(f1/53) -(&"/1mp?).£, + ¢ F(y £,/9p) = 0 (17)

is obtained. B,L,M are defined by equations (8) and (11). By substituting
the variables x = pyz,fo(x) = (1/0)1(»), f1(x) = (1/D)£,(p) (19) as well
as o = (20k)™", D o m @/m)3/2 (20),  the enuation (1/x2)L[fo(x),§o(x)J

t F1(8?/x2),[fo(x) + (1/2x)(T°/T)(df o/dx)] + Bo{1(x) = 0 (21) is obtained.
Neglect of the terms with By ‘?2 in (21) leads to the Maxwell function

ofx) = exp(-xz) (23). The parameter T expresses the electron temperature,

Card 2/4
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The Effect of the Electric Field Upon Electron  S5/181 6376397009/028/056
Temperature, Electrical Conductivity, and the B004/B056

Thermionic Emission of Semiconductors. I. Atomic

Semiconductors. Development of the Method

Substitution of (23) in (17) and introduction of the coordinates (19)
lead to equation (25), integration to equation (27), and, at x—wo,

to equation (29), after which finally 51(x) = Ox exp(-xz) +
x

x exp(-xz)nf [y(x)/x] exp(xz)dx (31) is found. As a final result, the
0

following is give r_the electron temperature: Tff(TO/Z) L1 3
+ V1 o+ (3n/32) (e Fl)z/mssz (43); and for the conduction current:
2 C (o]

j= (3n/16)e0F1 Von/mkT  (44). The authors enumerate the conditions under

which, according to their opinion, their method may be uged also to deter-~
mine the distribution function of electrons in a_plasma’/\Whey mention

B. I. Davydov and I. M. Shmushkevich (Ref. 1), S. 1. Levitin (Ref. 4),

V. L. Ginzburg and V. P. Shabanskiy (Ref. 5), and L. D. Landau (Ref. 12).
There are 15 references: T Soviet, 4 US;, 3 British, 2 Japanese, and 1
German,

Card 3/4
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The Effect of the Electric Field Upon Electron S/181/60/002/009/028/036 V*// '
Temperature, Electrical Conductivity, and the B004/B056

Thermionic Emission of Semiconductors. I. Atomic
Semi conductors. Development of the Method

ASSOCIATION: Institut fiziki AN USSR, Kiyev (Ipstitute of Physics of
the AS UkrSSR, Kiyev)

SUBMITTED: Jaovary 5, 1960
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20147
| $/181/61/003/002/045/050
Q.4300 (aud 1138) | 3402/3204 /002 045/
Yo (31 ,
AUTHORS: Dykman, I. M. and Tomchuk, P. M.
TITLE: Effect of an electric field upon the electron temperature,

the electrical conductivity, and the thermionic emission of -
semiconductors. III. Thermionic emission

PERIODICAL: = Fizika tverdogo tela, v. 3, no. 2, 1961, 632-641

TEXT: The present work is based upon the results given in chapter I of
Ref. 1: PTT, Vol. 2, 2228, 1960, formulas and definitions being also taken
in part from the said paper. It had already been shown there thet in
semiconductors displaying sufficiently high concentrations of the conduc-
tion electrons, the spherical-symmetrical part of the electron-distiribution
function, also if there is a relatively strong electric field, is a Max-
wellian. The authors of the present paper were concerned with determining
this spherical-symmetrical part of the distribution function of fast con-
duction electrons, and with examining the conditions under which the
clectron gas is heated by the electric field; criteria are formulated in
this connection. The spherical-symmetrical part fo(x) of the electron

Card 1/6
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S/181/61/003/002/045/050
Effect of an electric field ... B102/B201

distribition function is determined by proceeding from an equation ob-
tained in I, in addition taking account of the interaction between
electrons and optical phonons. This equation is then given with

Ty dt ' ' \)<
'{J(x)[%—i-QxEo(X)]"‘Bx —%ﬁ—l—?xio(x)]gl(x)—k I
£ 13 = 3
[ P2 B
its solution reads fo(x) - COHSt-e-’;(x) (10) eand the following equation
is derived: e e ——e— )
' ’ \ 4 9 T ————
’ a?-(x)=2j‘ - H’("')"'ﬁlh (%) +Bo27 ()] xdx
; : .
: . ‘{’(-\')-f-*TlB,g: (x)"'—f‘"l(NO‘*"%‘)pog?(X)*?,L (11)
' #1(x) ,

E'oFcé 3 ‘ d -

§1(x) = S = E-x&’ where 1/ = 1/1 + 1/1 . The heating of the
1 ¢

Card 2/ 6
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s/181/61/003/002/045/050
Effect of an electric field ... B102/3201

electron gas by the field F is described by

T _ 1 kgl 1 { kbl 2
TW"=2 [1 T Imitl, 2N, w1y ) T3 [1 + Imetly 2N, - 1)

b . /8 kol (eoF)2 12 \'h 14)
+4 [2—70.; cth (.ﬁe;) - 1] dmadly (2Ng + 1)+ 3ma2kT, } * ( )

If Ooé To (Oo being the "temperature" of the optical phonon, determined

from the relation fw -kOO, and T, the temperature of the crystal la.’ctice)
(14) will be simplirfed to | X

HATTCH .
T 1 (k0021 1 (R0 | (0PI Th o
T, 2 [1 - am.zirolo]"" 2 [(1 + 8m:‘-’kToIo) ik very ol (15)

Az may be seen, the temperature of the electron gas first increases
quadratically with growing F, and linearly afterwards. The inequali iy

3mstk Ty ] _(16)

I <dfin )T

Card 3/6 -——

APPROVED FOR RELEASE: 08/22/2000 CIA-RDP86-00513R000411730007-8"



"APPROVED FOR RELEASE: 08/22/2000 CIA-RDP86-00513R000411730007-

201L7

. 5/181/61/003/002/045/050
Effect of an electric field ... B102/B201

is practicall always satisfied (m,s, and 1 are the parameters of the

semiconductorg. Tég thermionic current

I= aonD* VkT/2mmm juexp(-@(m-v))du 1s then calculated, where D denotes
(]

the mean penetrability of the potential barrier semiconductor - vacuum,

u = x2, v = Y/kT, ¥ is the external work function of the senioconductor.
Two limit cases are conaidered in this connectiong 1) the impact-ioniza-
tion mechanism does not have any effect upon the value of I; 2) the impact-
ionization mechanism ig considerable. In the former case

(x§/4 = &o > u1) the fast-electron distribution function ig found to bve

approximately Maxwellian, with an electron temperature equelling the lat-
tice temperature S

: ot ‘ v
e TRl (L) ¢, (o) 77 . (29)

=m
——————— - e e L
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i 5/181/61/003/002/045/050
7 Effect of an electric field ... B102/B201

f Furthermore, I/Io = (TO/T) 3/201 (v), where I, is the equilibrium thermionic
' current. I(To) and the energy distribution of the thermionic electrons

i ¢ almost equals the corresponding characteristics in equilibrium thermionic
4., emission. In the second case (xo/4 = £,< v), the formula

Land ¢ —

egnD* Y —ty T ) W3 _ By
o =T e (E [ —yleF @)
obtained for I deviates from the Maxwellian shape considerably. Under
certain conditions, above all if the electron temperature ig higher than
To but lower than T (the electron gas temperature) §(I) can be approached
to the Maxwellian shape. With otherwise unvaried parameters, I is always .
larger for Eo < v than for Eo > v. There are 5 references: 3 Soviet-

bloc and 2 non-Soviet~bloc.
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AUTHORS 1 Dykman, I. M. and Tomchuk, P. M,

TITLE: Effect of an electric field on electron temperature,
electrical conductivity, and thermionic emission of semi-
conductors. IV. Low lattice temperatures

PERIODICAL: Fizika tverdogo tela, v. 3, no. 7, 1961, 1909 - 1919

TEXT: The present paper was the subject of a lecture delivered on

October 19, 1960 at the Fourth: Conference on Semiconductor Theory, Tbilisi,

This paper is the fourth in & series} the references to the previous

papers read as followss Ref. 1: FTT, II, 2228, 19603 Ref. 2: FTT, III,

3,632, 19613 Ref: 3: FIT, III, 4, 1258, 1961. The authcrs generalize a

method which has been developed in Ref. 1 so that it can be applied

also to low temperatures where the scattering from impurities can no

longer be neglected, and may even excead the scattering from the lattice. /
The distribution functiong(x) - go(x) + §1(x) cos +} of the conduction ]Q

electrons in atomic semiconductors located in a homogeneous electric
Card 1/8
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field F, was determined in Ref. 1 (x is the dimensionless electron ;f£~\

momentum, X = p/(2ka)1/2). Neglecting the impurity scattering, the
current j and the electron temperature T were calculated. Atlow
temperatures or high field strengths, however, no agreement could be
obtained between these results and the experimental ones. This is
ascribed to the fact that neither impurity scattering nor electron heating
by the field have been taken into account. The authors proceed from the

kinetic equation (3f/3t)F + (9§/9t)L + (0§/Qt)e + (af/at)P - 0

(consideration of the effect of field, lattice, electronm collisions,
and impurity scattering). It is assumed, however, that T &0

(00 Debye-temperaturé) where k90 -'hc%, is the energy of an optical
phonon. It is assumed that at To the optical phonons are not thermally

excited and hence are not absorbed by electrons. It is further assumed
that the increase in electron temperature due to the field does not
exceed. Qo and that the electrons produce no optical phonons. Hence,

the interaction between electrons and optical phonons is neglected.
Card 2/6
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Procoeding from these assumptions and using the GXpressibns obtained in

Ref. 1. as well as the quantities defined there, a number of reletions .
is derived. E. 8., . o

~ 050 () __4n’e‘ Z.Eﬂ‘l' __7:2- h . ) I} . y

5,22 denkT | ‘«F)zx d"""’M"‘(kr) (1 r)‘“(ﬁ)~ (11)

1

is obtained for the energy transferred per unit volume per unit time
(when the distributions of the electrons of temperature T and of the

impurity ions of %temperature To are Maxwellien). .o

2 TN 3 Y 4 L ! T :

>  8usl [2me\y2 (i _ Zojt@and 1 valet To o [n ),
2 . lTO \"'r-' ) (\‘I T v'l 32 2},}1521('1‘ T .ln | bo"\\“ (.13)
are obtained for the energy transferred by electrons. Besides, ' A

Y3

2 2
x - 42,0, - 2R L)< 1 aad (13), the conditions MK n”

1 o [ o 0
)1/2-'

33 : ] :
and 1n 3~ = in (9—1:-2-6- 2 are obtained as further criterie for.the N
0 & ne : : '
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 applicability of the method of the kinet*c equa%ion (/\.is the Debye :
electron wavelength, h the Debye radius, b /5k )3 the latter condition

is that for the anplication of the Landau nethod Furthermore, according -
to Ref. 10, the quantitJ i cheracterizing the density of an ionized

Ve -.3 is calculated and found to be Ty = 0.578 which is

plasma, va - - 6,2

in good agr“eement with the value. obtained in Ref. 10.

i (e F1)°
Ty
-3 |h +\l1 + 2% 52 mooKT, .(30)18 ootained for the electronm temperature by

(e F ,
proceeding from %—- (%— - 1) = J3 31- W(zs).mhe_ conduction curre_nt
(o] ‘0
_ de 2pxT 1/? : 8e’Fnl 12
> 2T V [ 2
density is obtained from § = =7~ |7y r@)as § =—5 (,‘ ) T (35)
_ ' ’Ttedln-%— mmo\ BT - (k7 )3/2 tm't 3

o
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01!'

lnia,t"i ! (32)

(kT lo\'h
'cl=Tﬂ'—(u ?" : c,=3(£2172)..

where T=

(33)

Hence it was found that in the region of impurity scattering the electron

interaction considerably influences not only the symmetrical part of the

distribution function but alsd the antisymmetrical pert; the chenge of the

latter has to be taken into account when deriving the formulas. The authors

thank V.. 4. Ponomarenko for assistance. There are 6 figures and.10

references: 6 Soviet-bloc and 4 non-Soviei-bloc. The most important

references to English-lenguage publications read as follows: Ref. 10:

L. Spitzer a. R. lidirm. Phys. Rev. 89, 977, 1953; Ref. 6: R. V. Keyes.

J. Phys. Chem. Solids, 6, 1, 1998; Ref. 4: 8. H, Koenig. J. Pays. Chem.

Solids, 8, 227, 1959. !

ASSOCIATION: Institut poluprovodnikov AN USSR Kiyev (Instituue of
Semiconductors &S Uxkr3SR, Kiyev) . S

Card 5/6

APPROVED FOR RELEASE: 08/22/2000 CIA-RDP86-00513R000411730007-8"



"APPROVED FOR RELEASE: 08/22/2000 CIA-RDP86-00513R000411730007-8

Coagulation of lyophobic sols under the effect of electrolyte
mixtures, Part 3: Effect of counter-ion adzfrgtion Eﬁ?hél

s in English]. Xoll.zhir. 23 no.4:376-380 Jl~i .
wemary in Sogiiat . 23 noed ik e
1. Tekhnologicheskiy institut legkoy promyshlennosti,

Kiyev. :
(Msorption) (Electrolytes)

.,

APPROVED FOR RELEASE: 08/22/2000 CIA-RDP86-00513R000411730007-8"



"APPROVED FOR RELEASE: 08/22/2000 CIA-RDP86-00513R000411730007-8
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(MIRA 14:4)
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Magnetoresistance and Hall effect in semiconductors with hot
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AUTHORS: Dykman, I. M., and Tomchuk, P. M.
1
TITLZ: The effect of an eleotric field on the electron temperature,

the electrical conductivity, and the thermionic emission
from semiconductors. V :

PERIODICAL: Fizika tverdogo tela, v. 4, no. 5, 1962, 1082 - 1094 Jf

TEYT: The results obtained in earlier papers (FTT, 2, 2228, 1960; 3, 1909,
1961) are here generalized to the case where the concentration of 4
conduction electrons differs from that of the impurity ions. First of

all, ihe factor § is determined, which characterizes the deviation of the
conductivity of a semiconductor under the action of an electric field F
from the ohmic value; ¢ = 0p (1 +B F2), where 0, denotes ohmic (
conductivity for F-0. B has been determined many times previously, but a
certzin generalization is made here. The effect of interaction among
electrons is taken into account, but that of optical lattice vibrations

is ignored. The effective carrier mass is assumed to be independent of

card 1/5
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temperature. The equation

" SRERT o f
L 2ma%kT, Tals —473 [1 - Y *:IT . , :
. 41n ('6;-) . .

with (kT2

2rnlet In (6—/;.) ’

is obtained, which leads to the well-known formula B=, = -(3x/64)(u /s)2

3=

for the case of pure lattice scattering (Gunn, Progress in Semlconductors
2, 211, Yew York, 1957).. An explicit formula for B is also given for the
case of pure impurity scattering. The ratio B/B as a function of 73 is

investigated, for which purpose

. ,‘ 7,4':_\49’_/'_ (Zh‘)’.
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is particularly suitable. If V3= 1 (conductivity amounts to 75% of the
maximum), B = 0.338,; for V3o 4, B & O.6§a. The role of

electron-electron interaction is investigated for various concentrations
of electrons and impurity ions. This, for example, is the case with an
n-type semiconductor which contains both donor and acceptor ions. Various

relations are derived, including one between the electron temperature T
and the current J: -
T (T (e L 16e2nlF -
To (-770"'_1)'_ matiTy 1515 (0w Y /= 2rmkT) G 575 (Yo Ta)r

In the following, the effect of interaction between elactrons and opiical
lattice vibrations is investigated. The equations ' 1

k0o ® sh (ﬁt}i)

%‘*Hbmfh(z)—”o’fl (F)=% e () =
ond . . . 2 . ! : - N
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=g (S (a-70) | 7,
% 32\T ) Q, '*-(_})-, Rttt PRI

. Qo+ Qngo_ Q!
with @

Q.éjx"”Q(x) e""dx:?nl +V—2-’T 13 X
0 ,

X {(n 4+ -+ (— 1)”’“01“"1’”0"1"7‘;;‘7 [ ‘i?__)[\’, (%) ]} '

are obtained. These equations allow T to be obtained as a function of the
applied field strength and of the parameters of the semiconductor.
}{1(a/2) is a Bessel function. The definitions of the other quantities

are to ve taken from the previous papers mentioned above. There are
2 figures.
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AGSOCTIATION: Institut poluprovodnikov AN USSR (Institute of
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C . USSR X !

(Institute of Physics AS UkrsSSR,Kiyev) ey ?
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Nonequilibrium electron emission from a
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AUTHORS: Dykman, I. M., and Tomchuk. P. M.

TITLE: The electrical conductivity of polar semiconductors with
allowance for electron-electron interaction

PERIODICAL: Fizika tverdogo tela,. v. 4, no. 12, 1962, 5551-356}

TEXT: The temperature and concentration dependences of the electron >
mobility p = d/eon in polar semiconductors are calculated allowing for Jf
the scattering of electrons from longitudinal and optical vibrations, from
inpurity ions and from other electrons. ' ¢ is ‘the conductivity, e, is the
charge and n is the electron concentration. A homogeneous polar crystal,
whose conduction electron concentration is constant as to space and time

and which incorporates impurity centers (near the bottom of the conduction
band) having the concentration N, is assumed to be placed in a homogeneous
electric field F. The dispersion law is assumed to be parabolic. 1In the

~ dispersion equation (1) ‘

(af/at)Fi (af/ot)L + (af/at)P + (or/et), =0

Card 1/8
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the first term denotes the change in the distribution function

£.(3) = £,(p) + coa b1, (p)(cos P = p,/p)

of the conduction electrons under the influenoce of an electric field. The )
remaining terms denote the effect of electron interaction with the lattice, ;'/
with the impurity ions and with themselves. After introducing ¥
-dimensionless variables and functions '

Y
X3 = L

pryy il IR (10),

bo() = 7 QemkTYS£,0), &, (x)= 2 k7Y £, (0) (1),
the operator equation . ’ | - '
oL, [ql(x)] + L [ﬂL(x)] - yzU(x)

is derived from (1L\following a method developed by the authors (e.g. PIT,
(3, 1909, 1961; FIT;7 4, 1082, 1962) using
Ty cufesvfentfon
Lo Jialférfec L fes, 23
Card 2/ 8.'_1” sthei ¢ 2/&64/5-;«;/:1‘0 2000 e
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(3/{) (o/r) +c030(df')L. | : . . 1 (3):
‘ , : /
(@)= -0+ ” 7
. ~""'[""‘fu(‘) fu(‘_koo)]d’(‘—koo)u(e—k )}- | |
T =<t f £ () 0 (&) —en (et k)[Rt 3‘*"";“ @—1]+
£ (&) D (e — kD )e’-lx(e—koo)-—fl(._h[coo) X
. 20 — ki,
[ X[zv-*w D(e—kd)—1 ]"“* o)}
’ T (5)
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a8 obtained by R. Stratton (Proc. Roy. Soc., 2464, 406, 1958), which holds
where the electrons interact with optical vibrations only. The self-
adjoint and positive definite operator L1 denotes the electron-electron

scattering and the operator L, the scattering from optical vibrations and g
from impurity ions. It is perhaps possible to solve (21) by iteration, but ./
the calculation would be lengthy. For small field strengths and at T = T

(To is the lattice temperature) it is, however, possible to solve (21) °

by a method of variations worked out by P. M. Tomchuk (FIT, 3, 1258, 1961),
The equations

L . o B O (o (27),
=5 iy (o) | g S OE
egln (h/bo) : 64£ Q [re—+] dx prar g’
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Ly, Ly,... e |
11 Lm Ll- Llh Lll' Ll 1y bl

Ly, Ly,.
e Lezgye e s L;.
Dn— . Ceen ' DS"”: l:ﬂv. I:u: ' ’Lt:nsn (28)!
L.“._ Lll)‘ ‘o Ln * L"., _L.’, l-'... .L;:l-:l .. b:
L = Lanmall gl ' (29)
" S !

" the matrix elements

(2) P _2;m-1 2na1],’
Lmn -Jx L[xnfldx and

(36)

L= (m, n)—‘ﬂ'—"M] '_f

{0, 0)
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lead to

4 U | 8 L =Ly | . )
LN ol (R S R

" which describes the mobility, and for sufficiently low temperatures to

TR LI PUNL S TR ] e,
(Polr,ss, = 32 ©,0 [1 +Ln+ L, (Lulu"".[:z) R

L 3= ho1 |, 5 ([llsl—[llsl)’ 4 ]

olrcs, — 4 (to) ©. o [1 +Z;+ lu([nxzn"gz).—’- o
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increasing concentfgtion, the relative mobility p/(uo) increases

To>> %o
at first more strongly and then more weakly. The smaller Z, = Oo/‘l‘o, the
larger is the value of the relative mobility,

: p
ASSOCIATION: Instityt poluprovodnikov AN USSR (Institute of Semiconductors: i
: AS UkrSSR); Institut fiziky AN USSR, Kiyev (Physics Ingtie..V- e
tute AS Ukrssg, Kiyev) : z

1
.

SUBMITTED:  July 9, ‘1962

Fig. 1. ©Ths depenaence of the relative mobility on Z,+ Solid curve for

£ constant value of the parameter r: (1) vy =10, (2) Y =55 (3) y =2,
(4) vy =1, (5) v = 0.5. Dot-dashed curve Y > ®. Dashed curves at
constant concentration: (6) n = Dy (7) n~ n1/40, (8) n'::n,,/BO,
(9) a<n, f250 » 7

. — 2’"7.! M l[" . .P. coa -
Br= Mg'"("Ih) (xm). ' | T=v3%):_'.>".'"
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AUTHORS ; Dy#lanan, I. M.; Tomchuk, P, K, :

TITLE: The effect of majority carriers in semiconductors on the mobility of '
minority carriers !
i

SOURCE:  Fizika tverdogo tela, v, 6, no, 5, 1964, 1388-1398

|
. i
TOPIC TAGS: semiconductor, majority carrier, minority carrier, drift velocity, f
Coulomb mobility o !

ABSTRACT: Thg authors examined semiconductors with various carriers at very
different concentrations, and they solved the kinetic equations for minority
carriers. Under certain conditions it is found that the distribution of minority

substantial lattice scattering, the minority mobility is determined by the Coulomb

mobility multiplied by a function that holds for all semiconductors and that depends
only on the ratio of effective carrier masses, The effect of entrapment is detore .
mined by this function, When the charges on the carriers are of opposite sign, the,
‘xagtr:}lifyzof the minority carriers becomes negative when the mass of these carriers :
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AUTEOR:  Dylman, L, M, /7
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3

TITLE: Electrophysiological characteristics of the reactions of the limbic
systes to afferent stimuli

SOURCE: Fiziologicheskiy zhurmal S8SR, v. 50, mo. 12, 1964, 1415-1423
TOPIC TAGS: brain, electroencephalography, experiment animal, neurology

ABSTRACT: A simultaneous stuﬁy wag made of the chronic conditions of activity
P of certain areas of the cortex, and limbic reticular systems, on the one
" hand, ard certain specific subcortical formations on the dgher, The purpose
© was 'o compare the tntal background sctivity of the various psrta of the
cortex and subcortex, to discover any possible counections betweer & number
of fnrmztisng, snd to study their reactions to afferent gtimuli, Th
experiments were conducted on 30 rebbits; electrodes were placed accurding
"0 the =tereotactic coordinates propesed by Sawyer et al. (1954) as corrected
by Meshcharskiy and Chernyshevskiy (1959), Visceral, tactile. pein, wiayal,
and aurel stimull were used. The work Lncluded 85 experiments, in each of
which the varlous aiferent stiwuli were repeated 8-10 times in rendom sequence,

Racgr?inge wire made on 4 15-channel electroencephalograph. FPormations of
- Card L1727
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| the-1imbic eyste displayed-simultaneity and simiiarity in-their reac
{afferent stimuli, Electrographic data {ndicate the closest connection
; between visceral and pain sensitivity and the structures of the limbic

- system. The greatest electrographic changea in response to visceral atimull
were cbserved in the anterfor timbic region of the cortex, the tomsillar

i complex and the hypothalamus, 1In their electrographic responses to effarent
stimuli, the limbic reglone of the certex are closer to the mubcortical
structures than to the sensorimotor cortex,

' Orig. art. has: b figures. -

iong
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zdravookhraneniya RSFSR, Moscow (Leboratory of Electrophysiology of the Institute
of Psychiatry, Minietry of Heslth RSFSR) :
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TITLE: Anisotropy of conductivity of hot electrons and interelectron

r1nteractions
SOURCE: Fizika tverdogo tela, v. 7, no. 1, 1965, 286-289

© TOPIC 'TAGS:  anisotropy, .semiconductor, -electric-conductivity, .-

electron interaction, germanium, electron phonon interaction
et

ABSTRACT: Using a calculation procedure employed in an earlier
paper by the authors (FTT, v. 2, 2228, 1960), the authors determined
the influence of the interelectron interaction on the change of the
electron temperature in each valley of a multivalley semiconductor,
and calculate the electron temperatures of each valley in germanium
at a lattice temperature of 77K and a total electron concentration
4 x 107 cm~3., The heating £ield was assumed applied along the {111]

A (Eurd
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direction, where maximum energy transfer to the cold valley was to
be expected. The influences of acoustic and optical phonons on the
spnerically symmetrical part of the distribution function and ol
the acoustic phonons of the asymmetrical part were taken into arscount.
T results show that although the temperature of the electron in
4 valley, the rotation axis o6f which coincides with the i111)
1s much lower than that in the hot valleys, 1t 1s still
iceably by the interelectron interaction, as <an be seen
son with the curve for the electron temperature without
the interelectron energy transfsr. It 1s also shown that
Nt energy transfer exerts a slight influence on the electric
~madgctiv: oy of the semiconductor. It is also shown briefly that
coujorly effect can be evaluated by applying an additional weak
4 .ime angle to the heating field, and varying the angle.
has: 1 figure and 5 formulas.

ASSOCTATION:  Institut poluprovednilkov AN UkrSsR (Institute of
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<n gemiconductors with

intiotropy of microweve conductivity and absorption

microwave conduetivity, microwave abgorption, anisotropy semiconduc-
28

: Yy
er temperature, carrier dengity, ot carier, 51ty
n of earlier work by the authors {(FTT v. T, bik,

cphica. 2

ARSTEACY: Tnis is e continuaetio

LES
LLES with scme singularities of the microwave conductivity in semlconduc-
o Lo field on which a parsllel alcerna®ing electric “ield ls super-
<w. ew-, The oresent paper i3 devoted to <he microwave ~-nductivity and abscrption
o gzed “leids, in which the weak microwave field {& perpendicular to the con-
s-apnt tisid. Most of the results of the sarlier paper are srpliceble. The con-

the cocafficient of absorption of the electrcmagnetic waves were cal-

Acall{ for a semiconductor with the seme parametere a2 germanium, &
“y 1o 6 eri”3, and & lattice tempereture . X. The ca_culation shows

Lo
1 charseter of the dependence of the conductivity on the rield
At low frequencies,

TR
ins the same as before, apart f{rom e phase shif™.,
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! however, the perpendiculsr compconent aof the conductivity is tmuch closger to the
conductivily than the parallel component. The anisotropy of the microwave con-
ductivity is chown not to exceed 104 Likewise, the greatest difference between

cerior ticouler and parallel components of the wave absorpiisan Ma“‘icient trkes

/
a

¢

L ~ Trequencles and large fields, but the anlgotroyy reaches 0%,
cA LRl ae, ot oratoe optical activity. Trig. oart. onus . Tisires oant forausas
ry

AFSOCIATIOH: Institut poluprovednikov AK UkrSSR, 4i-+ {Institute of Semicoadue-
- , 2
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Anisotropic effect of interelectronic scattering on the conductivity of zg

o
sam‘kandn:Loréﬁfith ellipsoidel isoenergetic surface

ATTHOR:  Dykman, I. M.; Tomchuk, P. M.

T
oA

SOURCE:  Fizike tverdogo tela, v. 7, no. 8, 1965, 2298-2108

TOE IC 1T 00 scat tLer 1”8 iute! electl OniQ 8 Cabtex lng lmpurit zeatiering Seﬂlic(}n—
y Y ¥ k 28

R .
" *rical rconduct ; -
: P conductivity, Iattice temperature |, cormar: im many valley semicon-
S e RS

L
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oivenient {or taking into sco-unt LMoYty oas oy interelectronic

wErnAnisms in semiconductors with an 2liin: 0ot scaes
ivle is utilized in findimg “iwe an:ee o wan.
- caleulating the or onte o0
“ownstant enargy surfate in the - N i ar !
' A i: M B !
Wn that when the 14tti-e tempernc re -~ = SRS 1 and
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S ) = Ll ILelT .o ETRLLATYINE
-3 the ronductiviey, e 2ial candantioge ; i
e tiliry, gspetiaily the rondu-wivity (= ‘ne direstion of
. 0 . Lhe heavy mass In if ie £ { ! i
Cors ( VY . Ge, if a propér defnrmaticn *rergfars the conduc-
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tation of the ellipsoid decreases to almost one

-third
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of its original value. A4s =

result, the anisotropy angle 6 in Ge, which is e function only of the angle between
the "i214 and the axis of rotation and H|’/PL, is 2—3 times larzer then @ celculaied
E : Lasirc Ints account interelectronic scattering. In compernsated semiconductors |
PoEholli tacre 32 with an increasing concentration of actsepiars.  9rig. art. has:
e o Dormulas ano 1 figure. [cs]
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A
TITLE: Temperature and mobility of hot electrons in polar semiconductors

| ‘ VASL S
SOURCE: Fizika tverdogo tela, v. 7, no. 11, 1965, 3378-3385 -

TOPIC TAGS: semiconductor alloy, indium alloy, electron gas, electron mobility,
Coulomb scattering, impurity scattering f{'»?

ABSTRACT: The function of electron distribution in alloyed polar semiconductors in
electric fields of arbitrary strength has been determined with the aid of a kinetic
equation. The interaction between the electrons, between the electron and-the opti-
cal lattice oscillations, and between the electron and impurity ions were taken into ’
account. The dependence of the mobility p and the electron temperature T in n~InSb on| -
the applied.field shows that T and u change slightly with the field only in the region
of very weak flelds.” With the growth of the applied field, the electron temperature

T increases, and dT/dF increases up to some limiting fleld F* at which dT/dF + », Be-
ginning with some electron concentrations n the value of F* rapldly increases with thel
rise of n. The competing Coulomb and lattice scattering mechanisms determine the de- | NS
pendence of y on F, At small n, the mobility noticeably decreases with the field. At] _
sufficiently large n in weak fields, it may even increase. The dependence of mobility
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u on the field F, lattice temperature T , and the concentration n shows that the

sharpest dependence of i on n takes place in weak fields at low Ty. 1In this region,; ,
the Coulomb scattering mechanism plays a very important role, and the increase of m | =
is followed by a rapid decrease of mobility. With the increase of the field and TO,A“ i
the electron temperature also increases, as does the influence of the lattice scatter-] N
ing mechanism, which is not linked to the concentration dependence. Orig‘ art. has:
3 figures and 23 forn'ulas. : S . S “{JA)-
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TITLE:. Emission of hot electrongifrom a polar semiconductor having a nonparabolic
dispersion law /Roport Twelfth All-Union Conference on the Physical Fundamentals of
Cathode Electronics held at Leningrad, 22 - 26 Oct. 19657

SOURCE: AN SSSR, Izvestiya. Seriya fizichoskaya, v. 30, no. 12, 1966, 1927-1929

TOPIC TAGS: thermionic emission, electron emission, electric field, semiconducting
material, indium compound, antimonide, mathematic physics

ABSTRACT: The authors discuss thermo-electron emission from a polar semiconductor in
which the carriers have been heated by an applied electric field. An approximate
expression for the electron eﬁ%rgy distribution in such a semiconductor is written
but not derived, This expresSion is valid for an arbitrary dispersion law relating
the electron energy E and momentum p, and in addition to its dependence on the dis-
persion law it depends on the lattice temperature, the optical phonon temperature,
and the ratio F/Fg of the electric field strength F to a certain field strength Fp
that was introduced by H,Frolich and B,V.Paranjape (Proc. Phys.Soc. B69, 21 (1956))
and has a value of some 300.or 400 V/cm for Insb., This distribution function was
employed to calculate the thormo-electron emission curroent for the case whén the disg=
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persion law 1is p2/2m w E(E + E/G), where m is the eoffcctive mass of the electron at
the bottom of the band and G is the energy width of the forbidden gap. This dispersio
law is believed to be valid for InSb., It is found that when the work function is
greater than thee forbidden gap width, the nonparabolicity of the disporsion law
results in an appreciable increase of the Richardson current. Tho application of an
electric field greatly increases the thermo-electron emission current over the
Richardson value. This is illustrated by a curve showing the thermo-clectron
emission curront as a function of the applied olectric field, the curve being calcu-
lated with parameter values appropriante to InSb with o roduced work function of 1.1l
eV. An electric field of strength Fop increases the emisslon by several orders of mag-
nitude over tho no field (Richardson) value, and with fields that might be achieved
by pulsing, the emission could be enhanced by as much as 10 orders of magnitude,

Orig. art. has: 5 formulas and 1 figure. :

sus €ODE: 20 SUBM DATE: None ORIG, REF; 005 OTH REF: 001
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evaluation. by ticans of Ewdomwes magxwste) showal
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brain 0.51-0.U 4/g., bteral ncrves W2 a2, Rabints
tave 1.1-1.87 3/8. in the brain eostes, G L2THm whine”
borais anattet, aud G2 LTI the wiatie e, It s
Lelieved that varp ate capable of syutheuang the vitamin
m oo, . M. Kowlapofl

APPROVED FOR RELEASE: 08/22/2000 CIA-RDP86-00513R000411730007-8"



"APPROVED FOR RELEASE: 08/22/2000 CIA-RDP86-00513R000411730007-8

¥

USSR/Medicine - Transplantation of 53
Organs

"Transplantation of Organs and the Problem of
.. Compatibility of Tissues," G. V. Lopashov,
{UL. M. Dykman

j Priroda, Vol 41, No 7, pp 33-39

Homotransplantations can be readily accomplished

in tailed amphibia, but not adult tailless am-

phibia. However, the heart of an adult frog can

be grafted onto another frog. In the case of

mammals, only tissues which have a low metabolism
(cornea, cartilage, teeth) or organs which carry
a heavy functional load (kidneys) can be success-
fully homotransplanted. The immunological reac-
tions to tissues from another individual can be
lowered by selecting a younger donor and host, by
acting on the nervous system through the medium
of artificially induced sleep, or by affecting
the immunogenic system with the aid of acetyl-
choline and cortisone. Expts show that immuno- 25822
logical reactious to foreign tissue are not
local, but general, i.e., involve participation
of the whole organism contg an intact hemopoi-
etic system (spinal cord, spleen, liver).
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R.S.FiS.R, Ministry of Health, Moscow,
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Tho natwre of conditionod antidiuretic and electrolyte retention
responses.. Activ. nerv, sup. 4 no.3/4:359-3& '62.

1. Psychiatric Inst., Ohio State Univ. Health. Center. Columbus,
Ohio and Yale Univ., School of Medicine, University of Arkansas
Medical Center.
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“ACC NR:AT6023553 QN) SOURCE CODE: UR/3095/66/036/000/0015/6025 |
AUTHOR: Kolesnikov, A. G.j Panteleyev, N. A.; Aretinskiy, G. Yu.; Dykman, V. Z.
ORG: None

TITLE: Apparatus for measuring the turbulent pulsations of current speed and tem-
perature at great ocean depths

SOURCE: AN UxrSSR., Morskoy gidrofizicheskiy institut. Trudy, v. 36, 1966. MNetody
i pribory dlya issledovaniya fizicheskikh protsessov v okeane (Methods and instruments
for studying physical processes in the ocean), 15-25 !

TOPIC TAGS: scosnspmephicsaguipmontsmnecenagrapiinzoxpedstion, oceanographic instru-
ment, arranooramooe—mhder oceanography, ocean current, temperature detector, tempera-
ture measurement, electrgnic equipment, transistorized circuit TU&’GID'mSTEQ
OCEAN  PROPERTY EAV-G TeRBIOINETER

ABSTRACT: The third model of a deepwater automatic turbulence meter (GAT-3), a
transistorized version of the earlier GAT-2, developed in 1964, is d2scribed. Work
on these meters began in 1956 in the Maritime Hydrophysical Institute of the Academy
of Sciences of the Ukranian SSR under the leadership of Member-Correspondent A. G.
Kolesnikov., .The GAT-3 permits simultaneous recording on seven channels, of the
vertical snd horizontal components of speed pulsation, average opeed, three components
of the instrument's self-acceleration, and time. Temperature pulsations are also
registered by a preheated sensitive element. The moter is encased in a steel
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container, designed for a maximum depth of 12 kilometers and was first used in the
Atlantic Ocean in 1962, during the twelfth cruise of the scientific research ship
Mikhail Lomonosov. A block diagram of the major measurement channels in the meter
is included and described in brief. A more detailed wiring diagram and description
of the major components, including the oscillator, measuring bridge, imbalance
amplifier, phase discriminator and automatic balancing block is included. The
calibration scale, recording device, automatic control system, and their mountings
are described in brief. The shortcomings of this meter and an indication of the
direction in which new work on improved measuring devices and methods is headed,
with special importance attached to maximum diminution of size and weight of both
meter and container for use directly on the ocean floor, oconcludes the article.
Orig. art. has: 5 figures.
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KHOLDIN, 8.A.; Dbl 2.1,
SIS I s

Lyalustion of prognestic factors in cancer of the breast. Vop.
onk., li no.3:3-8 165, (MIRA 18:6)

i. Iz I-go khirurgicheskogo otdeleniyu (zav. - chlen-korrespon-
de~t AMN S8SR prof. Sl.A. Kholdin) Inatituta onkologii AMN SSSR

OQOR

(éi-, - deystvitel'nvy chlen AMM SSSR prof. A.l. Serebrov).
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The method of journzlistic photography is the present &nd fl}ture of
photograrhy, Sov.foto 17 uc.6:16-19 Je '57. (-LRA 10:8)
(Photogranhy, Journalistic)
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DYKO, Lidiya Pavlovna, dotsent; IOFIS, Yevsey Abramovich, dotsent:
ZHERDETSKAYA, N, N., red.; MALEK, Z,N., tokhn.red,

{Photography, technology and art] Fotografiia, ee tekhnika
1 iskusstvo. Moskva, Gos.izd-ve "Iskusatvo," 1960, 494 p,
(MIRA 13:7)
1. Vsesoyuzayy gosudarstvennyy institut kinematografii (for
Dyko, lofis).
(Photography)
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Outbreak of Q fever among students of the Moscow Technological
Institute of Meat and Dairy JIndustry, Zhur. mikrobiol., epid.
i immn, 33 no,1:114-118 Ja %62, (MIRA 15:3)

1. Iz Instituta epidemiologii i mikrobiologii imeni Gamalei

AMN SSSR, Moskovskoy gorodskoy sanitarno-opidemiologicheskoy

stantsii i Vsesoyuznogo instituta myasnoy promyshlenncgti,
(Q FEVER)
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Content and form of news photography. Sov.foto 20 no.9:9-12
S 160, (MIRA 13:9)
(Photography, Journalistic)
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